income elasticities are estimated using tax return data from 1979 to 2001. Data from the Continuous Work History Survey (CWHS) yield an estimated taxable income elasticity for the 1990s that is about half the corresponding 1980s estimate. Estimates from the full Statistics of Income, which heavily oversamples high-income fi lers, generally confi rm the CWHS results. More sophisticated income control brings the estimates for the two decades closer together-to 0.40 for the 1980s and 0.26 for the 1990s. Work by Kopczuk (2005) implies that the narrowing of the tax base since 1986 could account for 14 to 29 percent of the remaining difference.
INTRODUCTION
T he degree to which taxes alter U.S. economic activity and tax-reporting behavior is a subject of debate. Estimates of the effect range from extremely large to almost none. For even modest changes to tax rates, the range of estimates implies differences in deadweight loss and income-tax revenue of many tens of billions of dollars. A key variable at the center of recent research is the elasticity of taxable income (ETI), which measures the responsiveness of reported taxable income to changes in marginal tax rates. 1 The ETI, if accurately estimated, can be used to calculate both the change in deadweight loss 2 and the change in income-tax revenue resulting from a change in tax rates. 3 However, in practice, assessing Washington, D.C. 20515 * Any views expressed are those of the author and should not be interpreted as those of the Congressional Budget Offi ce. 1 Specifi cally, the ETI equals the percentage change in reported taxable income associated with a one-percent increase in the net-of-tax rate, where the net-of-tax rate equals one minus the marginal tax rate. 2 Feldstein (1999) shows that deadweight loss = -0.5 · (TaxRate) 2 · (1 -TaxRate) -1 · ETI · TaxableIncome. 3 The change in income tax revenue equals ETI · TaxableIncome · Δt · (t/1 -t),
where t is the tax rate. This can be derived as follows: both the effi ciency and revenue implications of tax-rate changes is more complex than the formulas suggest. For example, if the ETI differs by income, an accurate assessment of either effi ciency or revenue implications requires a breakdown of the responses by income group. 4 Despite a great deal of variation in ETI estimates, both across studies and within studies that explore different specifi cations, several recent papers have reported an overall ETI of about 0.40. An often-cited study by Gruber and Saez (2002) examines responses to the tax cuts of 1981 and 1986, and fi nds an overall estimated ETI of 0.40. However, Kopczuk (2005) fi nds similarly estimated results to be quite sensitive to sample selection and model specifi cation. Both Giertz (2006) and Heim (2007) also report estimates for the 1990s that are very sensitive to an array of factors. Others (e.g., Saez (2004) and Goolsbee (1999)) report great heterogeneity in estimated responses across time periods.
The estimation portion of this paper fi rst replicates Gruber and Saez's core results by applying their techniques to a dataset that is similar to the one that they used. My results for the 1980s closely parallel Gruber and Saez's results. Applying the same methodology to 1990s data and to data from both the 1980s and 1990s combined, however, yields estimated ETIs that are much smaller than corresponding estimates for the 1980s. In fact, using Gruber and Saez's preferred specifi cation yields an estimated ETI for the 1990s that is a little more than half my corresponding estimate for the 1980s. Weighting regression results by income not only has an enormous impact on the estimates, but yields overall estimates that are driven by a tiny fraction of high-income fi lers. For example, excluding the 100 most infl uential observations (just 0.2 percent of the sample), as measured by a dfbeta test, lowers the estimated ETI for the 1980s from 0.37 to 0.08. 5 While the dfbeta tests suggest that the Continuous Work History Survey (CWHS) estimates may be imprecise because of the small number of very-high-income observations, estimates are generally very similar after adding data from primarily high-income tax fi lers to the sample. While the standard errors are much smaller and the estimates more robust with the larger dataset, the fact that estimates are often similar suggests that, despite the small number of very-high-income fi lers, the CWHS may be a viable dataset for examining behavioral responses to taxation.
The larger dataset also includes additional demographic information. This information (age, gender, and itemization status), using Gruber and Saez's preferred specifi cation, has a positive, albeit modest, affect on the estimated ETI for the 1980s and a negligible affect on the 1990s estimate. When including this information, the larger dataset yields an ETI for the 1980s and 1990s combined of 0.34 with a t-value of over 7.5.
Even with the larger dataset, estimates for the 1980s and 1990s differ greatly. The model with demographics and Gruber and Saez's richest set of controls yields an estimated ETI for the 1980s of 0.43 and for the 1990s, 0.20. 6 Including separate 4 In addition, when external costs or benefi ts are present, assessing effi ciency implications is also more complex.
For example, suppose tax rates rise and, in response, taxable income falls, but a portion of that drop in taxable income comes from increased charitable contributions (and suppose those charities produce positive externalities). Or suppose that a tax increase is used to fi nance an underprovided public good. In such instances, the standard deadweight loss formula will overstate the effi ciency cost of an increase in tax rates. 5 Excluding infl uential observations is not done to produce a "better" estimate, but rather to test whether a handful of observations may be driving the overall results. In fact, dropping observations in the manner described likely biases the estimates. 6 Restricting the sample to those with over $100,000 in taxable income does not affect the ETI estimate for the 1980s and raises the estimate for the 1990s to 0.23. However with the higher income cutoff, the estimated ETI for both decades combined rises by 30 percent, to 0.44. and nonlinear controls for mean reversion and divergence within the income distribution narrows this difference, lowering the 1980s estimate to 0.40 and raising the 1990s estimate to 0.26. Additionally, work by Kopczuk (2005) implies that changes to the tax base since 1986 (IRS, 1979 (IRS, -1998 could account for as much as 14 to 29 percent of this difference. However, this still leaves the vast majority of the difference in estimates between the two time periods unexplained. When turning to a more encompassing income measure, broad income, substantial variation in estimated elasticities for the 1980s and 1990s is also observed. For the 1980s, the estimated broad income elasticity is 0.21. For the 1980s, the corresponding estimate is 0.13. While the estimated broad income elasticity is much lower for the 1980s than the 1990s, the 1990s estimate represents a larger share of the corresponding taxable income elasticity estimate than does the 1980s estimate. Heterogeneous income elasticity estimates across tax changes is not a new fi nding. Saez (2004) , using aggregated time-series data, fi nds great variation in income responses to tax changes over years 1960 to 2000. And Goolsbee (1999), using repeated cross-sections of data for selected years between 1920 and 1966, also finds substantial variation in estimated responses across tax changes.
ISSUES IN THE ANALYSIS
While taxes affect income growth, so do many other economic factors. Controlling for non-tax-induced trends in taxable income is a major obstacle to accurately estimating elasticities. The issue of nontax-related trends in income is given the most attention in this section because the approach used to control for those trends represents the most novel aspect of the model employed in this study-a model developed by Gruber and Saez (2002) . The approach also takes into account other factors, such as mean reversion, tax-rate endogeneity, institutional changes (which often coincide with changes in the rate structure), and differences between transitory (or temporary) fluctuations and permanent (or longer-term) responses.
(For a discussion of these issues and the related literature, see Giertz (2004) and Slemrod (1998) .)
Controlling for Exogenous Trends in Income
The centerpiece of Gruber and Saez's approach is its controls for non-taxrelated heterogeneous shifts in income distribution and mean reversion. Over the past 30 years, the distribution of reported income has widened. In fact, that trend accelerated in the 1980s, especially at the top of the distribution. 7 Because people with the highest income pay a disproportionate share of taxes-the top one percent pay approximately one-third of all federal income taxes-their behavior is especially important (see Internal Revenue Service (2004)). Not fully accounting for the portion of that income growth that is unrelated to tax policy can result in large biases. For example, the 1980s cuts in marginal tax rates were greatest at the top of the income distribution and, thus, inversely correlated with the great income growth at the top of the distribution. If the exogenous (non-tax-related) portion of that income growth is not fully accounted for, that trend will bias ETI estimates upward. Because this income 7 According to Piketty and Saez (2003) , the share of income reported by the top ten percent of fi lers rose by more than a third, from 32.9 percent in 1979 to 41.4 percent in 1998; two-thirds of that increase went to the top one percent of taxpayers. The share of income reported by the top one-half of one percent more than doubled, the share reported by the top one-tenth of one percent nearly tripled, and the share reported by the top one-hundredth of one percent more than quadrupled.
trend has been irregular, distributional changes in years without tax changes may not provide useful measures of exogenous shifts that occur during periods with tax changes.
Although changes to the income distribution are widely documented and theories such as heterogeneous (and diverging) returns to education and experience help explain the phenomenon, the underlying driving factors are not well understood, nor are the year-to-year deviations from that trend. 8 The fact that the exogenous-income trend has persisted through periods of both increases and decreases in the level and progressivity of income tax rates suggests that it is, in large part, not a direct response to tax changes. Furthermore, Saez and Veall (2005) fi nd an income trend at the top of the Canadian income distribution that closely parallels that in the U.S.-despite a different pattern of tax changes in Canada with much more modest reductions in marginal tax rates. That notwithstanding, the possibility that the phenomenon results from a longer-run and more-nuanced response to tax changes cannot entirely be ruled out. Note that the progressivity (especially within the top one percent of the income distribution) 9 of both the U.S. and Canadian tax systems has declined substantially since 1970, as the concentration of income held by this group has risen substantially in both countries. By contrast, tax progressivity at the top of the French income distribution has remained stable (or possibly increased), while the income concentration at the top of the French income distribution too has remained relatively stable (Piketty and Saez, 2007) .
Controlling for Mean Reversion
Mean reversion also complicates estimation. Over a person's lifetime, income often follows a general path, with many fl uctuations. After income has been particularly high or low, it will often revert to a more normal path. That reversion is especially pronounced at the tails of the distribution. People at the high end of the income distribution are often not there for long, and will likely have a substantial drop in income that is unrelated to tax policy. At the other extreme, students will often have large increases in income when they enter the workforce. Estimating the ETI without fully controlling for mean reversion will erroneously count non-tax-related increases (by people below their lifetime path) and decreases (by those above their lifetime path) in taxable income as responses to changes in tax rates. Those factors bias ETI estimates in opposite directions, depending on whether tax rates are raised or lowered, but there is no reason to believe the biases will cancel each other out.
Research into the ETI is also complicated by the fact that the ETI appears to vary with income, rising as income increases. 10 If so, a single overall elasticity will not be applicable when considering the impact of rate changes that target only part of the income distribution or that differ across the distribution. In addition, a meaningful average overall estimated ETI must take into account the correlation between income and the elasticities. The average response of all fi lers may be very different from an income-weighted estimate that refl ects how taxable income (and to a lesser extent tax revenue) as a whole will respond. 8 For possible explanations driving the divergence at the top of the income distribution, see Lemieux (2006) . 9 That is, within the top one percent of income, taxes as a share of income continue to increase with income;
however, for 1970 the increase was very steep, whereas today it is modest. 10 People with higher incomes generally have more opportunities to respond to tax changes (see Saez (2004) ).
They generally itemize their tax returns, rely less on wage and salary income, and have more control over the timing and source of their income than do other groups. People with more modest incomes can alter their labor supply, but may have few other alternatives for altering their taxable income.
DATA AND METHODS
This paper uses data on individual tax returns from the Statistics of Income (SOI) for years 1979 through 2001. The SOI is a stratifi ed random sample of tax fi lers, compiled by the Internal Revenue Service, and includes all information reported on fi lers' tax returns, plus additional demographic information. In addition to the full SOI, the Continuous Work History Survey (CWHS), a confi dential version of the data used by Gruber and Saez (2002) , is used for the replication phase of the paper, as well as for some of the sensitivity analysis. The CWHS is a subset of fi lers from the SOI who are followed from year to year. Although the CWHS contains detailed and accurate information, it is defi cient in two important respects. First, although the CWHS sample is quite large (for some years, more than 20,000), relatively few returns are from the very top of the income distribution. If high-income taxpayers dominate an estimate, that estimate using the CWHS will depend heavily on just a few fi lers. This shortcoming of the CWHS can be overcome by moving to the full SOI, which heavily over-samples high-income fi lers. Second, the CWHS (and the full SOI) includes only people who fi le returns and are listed as the primary fi lers. Thus, attrition is an issue.
While selection into the CWHS is designed to be random, selection into the full SOI is conditional on several factors, including income. More specifi cally, each individual is assigned a number at random, which does not change from year to year. For each year, tax returns are separated into strata based on AGI and the forms and schedules used by the fi lers. Sampling probabilities vary by strata and reach 100 percent for very-high-income filers. The returns in each stratum are sorted by the randomly assigned values and the strata sampling probability is used to determine the cut point for inclusion into the SOI. Because the individual maintains the same random value over time and because the stratum sampling probability simply determines the cut point for inclusion in the sample, once included in the SOI, an individual is automatically included in future years if his income remains the same or if his income increases because this would either put him in the same stratum or in a stratum with a higher sampling probability, thus maintaining or lowering the cut point for inclusion. Therefore, an individual observed in the base year is much more likely to be observed in the future year if his income rises than if it falls. In fact, the probability that one is observed in two different years is simply the minimum of the strata sampling probabilities for the two years. This raises the potential for spurious correlation between the dependent variable (ln(income t /income t+1 )) and the independent variables, including the tax variable. To avoid this possibility, (paired) observations from the full SOI are weighted by the reciprocal of their probability of appearing in the sample. 11 This strategy is discussed in Imbens and Lancaster (1996) and in Auten and Carroll (1999) , who employ this strategy using similar data. 12 This paper follows Gruber and Saez (2002) in comparing behavior over threeyear intervals, using only people who fi led tax returns in both the base (or initial) year and the third subsequent year. The overall SOI sample includes nearly 700,000 paired observations, with over 218,000 from the CWHS. For base years 1979 to 1998, the CWHS sample includes just 113 returns with taxable income greater than $1,000,000, while the full SOI includes 113,673 such returns. 13 (The CWHS includes just four fi lers with taxable income over $5,000,000, while the full SOI includes 21,365.) Income measures are defi ned according to 1990 law. Over time, both tax rates and the defi nition of taxable income itself change. Deductions are permitted in some years and not others. The defi nition of income can affect responses to changes in tax rates (Slemrod and Kopczuk, 2002) . Furthermore, estimated responses of income to changes in tax rates may be spurious if the defi nition of income also changes between the two periods and a concurrent (as opposed to constant-law) defi nition of income is used (Slemrod, 1996) . 14 For the 1980s and 1990s, the Tax Reform Act of 1986 (TRA 86) presents the biggest obstacle to creating a constant law defi nition of income. Because deductions and exclusion were more generous pre TRA 86, it is easier to construct a constant law measure based on post-TRA-86 law. 15 Imposing 1990 law on pre-TRA-86 returns generally results in larger taxable income measures than under pre-TRA-86 law. Additionally, it is assumed that these fi lers would have opted for the standard deduction (at the 1990 level, but adjusted for inflation) instead of their itemized deductions, if their itemized deductions based on 1990 law are less than the standard deduction. As with Gruber and Saez, income measures are adjusted by the growth in broad income, where broad income equals total income minus realized capital gains and Social Security benefi ts, using 1990 as the base. 16 More specifi cally, broad income = AGI -capital gains -supplemental (Schedule E) income or loss + dividends excluded from AGI + unemployment compensation not included in AGI + Keogh and traditional IRA contributions + forfeited interest penalties + alimony paid.
As with most studies in this literature, capital gains are excluded from the analysis because they are only observed when they are realized, and not when they accrue. Social Security benefi ts are excluded because they are not observed in all years. Schedule E income is excluded because it can change dramatically from the shifting of income between Subchapter S and Subchapter C corporations. Subchapter S income is reported on Schedule E, whereas Subchapter C income is generally not observed at the individual level. 17 (Additionally, Schedule E income was affected by changes to both depreciation rules and passive loss rules.) The other income measure, taxable income, equals broad income less the value of exemptions and the greater of the standard or itemized deductions. 18 The sample includes only those with broad income greater than $10,000 in the base year and positive income in the future year. Without those restrictions, the SOI sample is about 20 percent larger, and the CWHS sample is about 25 percent larger. Mean taxable base-year income, after adjusting by the growth rate in broad income, is $28,311 for the CWHS sample and $26,961 for the full SOI. For broad income, these numbers are $45,065 and $43,581, respectively (see Table 1 ). 19 In nominal dollars, mean taxable income ranges from $10,739 in 1979 to $25,308 in 1998 for the CWHS; the corresponding means for broad income range from $17,442 to $43,289. Individual marginal tax rates (both state and federal) are imputed using the Congressional Budget Offi ce's internal tax calculators. 20 The CWHS sample is very similar to data used by Gruber and Saez, but differs in several respects. First, Gruber and Saez use a publicly available version of the CWHS, which is slightly modifi ed in order to protect the identity of taxpayers in the sample. Second, Gruber and Saez's sample ends in 1990, whereas my sample extends to 2001. Third, Gruber and Saez use the National Bureau of Economic Research's (NBER) TAXSIM model to impute their federal and state marginal tax rates, whereas I use the Congressional Budget Offi ce's internal tax calculators.
Because Gruber and Saez did not use the full SOI, they did not need to employ the weighting strategy discussed above. They did weight their results by income, though. Weighting by income is intended to produce estimates refl ective of the change in total reported taxable (or broad) income, which relates directly to the change in income-tax revenues. If responses were homogeneous throughout the reported income distribution, weighting would not affect the results. But, as a number of studies, including Gruber and Saez, have found, the ETI varies by income and is generally much larger for the highest-income fi lers. Weighting should produce estimates that are more indicative of overall responses, but, at the same time, the importance of weighting suggests that the model fi t may be poor. Income and tax liabilities are expressed in 1992 dollars, as adjusted by the growth in broad income. Averages for the SOI are weighted to refl ect the population of tax fi lers. 19 SOI averages are weighted to refl ect a random sample. Without such weighting, the corresponding means are $641,978 for taxable income and $818,212 for broad income. 20 Jon Bakija designed the state tax calculator used by the Congressional Budget Offi ce (see Bakija (2006) ).
The methodology follows directly from Gruber and Saez (2002) . The income growth rate equals
The dependent variable is log of income in the future year (income t+3 ) divided by income in the base year (income t ), where the future year is three years after the base. (The key independent variable equals the log of the net-of-tax rate in the future year divided by the net-of-tax rate in the base year.) To avoid endogeneity between the tax rate and income, a fi rst stage regression is run to produce and exogenous measure of the log change in the net-of-tax rate. 22 The coeffi cient on that variable, ξ, represents the ETI. Control variables include year-fi xed effects, dummies for marital status (mars), and a ten-piece spline of the log of base-year income. The spline is intended to control for mean reversion and for non-taxrelated income trends that have differed across the reported income distribution in recent decades. Alternative specifi cations employed by Gruber and Saez and in this paper include a model with the log of base-year income in place of the spline and a specifi cation that excludes the income control altogether. Additionally and following Kopczuk (2005) , specifi cations that include separate controls for mean reversion and non-tax-related income trends are explored. This is done by including explanatory variables based on one-year lagged income and the difference between base-year income and the one-year lag as separate variables (and in place of the log of base-year income).
(Gruber and Saez also include a variable to separate the income effect from the substitution effect. They conclude that the income effect is not important and, thus, exclude it from most of their analysis.) In addition to extending the years of data and adding more high-income fi lers, I also add a richer set of demographic information (demog), including age, gender, and itemization status.
RESULTS
This section begins by replicating Gruber and Saez's approach for the 1980s using the CWHS sample and then compares the two sets of results. Next, the same methodology is applied to the 1990s and to the full period, spanning 1979 to 2001. 23 After a discussion of those results, the importance of income-weighting regressions is examined. Next, a dfbeta test is conducted and the sensitivity of the estimated ETIs to the exclusion of handfuls of the most infl uential observations is examined.
The CWHS analysis is followed by results for each of the periods from the full SOI. The full SOI is also used to examine the infl uence that several different factors have on the estimates. First, the affect of additional demographics is examined. Second, the model is altered to include 21 Note that, for simplicity, subscripts denoting the individual are omitted here. 22 The instrument is constructed by infl ating base-year income by the growth in mean broad income over the three-year interval. Next, the tax calculator computes counterfactual tax rates based on the infl ated income measure. Finally, two-stage least squares (2SLS) is employed, where, in the fi rst stage, the log change in the actual net-of-tax rate is regressed against the counterfactual (or imputed) log change in the net-of-tax rate, along with the other independent variables. 23 Estimates for the 1980s tax changes use data from 1979 to 1990. Because each observation contains information from the base year and information on the same fi ler three years later, base years for the 1980s range from 1979 to 1987. Estimates for the 1990s tax changes use data from 1988 to 2001, with base years ranging from 1988 to 1998. separate controls for mean reversion and divergence within the income distribution. Third, the model is estimated for responses due to variation in federal tax rates and then again for variation in state tax rates. Finally, the ETI is re-estimated for a sample that includes only high-income fi lers. 24
Replicating Gruber and Saez
Each pair of the six columns of Table  2 reports Gruber and Saez's estimated elasticities for the 1980s (for broad income and taxable income) under the following specifi cations: with no controls for exogenous income trends, with the log of base-year income as a control, and with a ten-piece spline of log income (Gruber and Saez's preferred specifi cation). My comparable estimates for the same period are presented in Table 3 . Despite using a slightly different data set and different marginal tax rate calculators, the two sets of results are quite similar. Estimated with no control for base-year income, the elasticities are negative, which is inconsistent with theoretical predictions. Adding the log of base-year income to the model results in an estimated ETI of just above 0.6 and a substantially smaller broad-income elasticity of 0.17. Replacing the log of base-year income with the ten-piece spline yields an estimated ETI in the neighborhood of 0.4 and a corresponding estimated elasticity of broad income of 0.12. 25 The fact that the estimated elasticities for broad income are so much lower than the corresponding ETI estimates suggests that a substantial portion of the taxable-income response may come via deductions and exemptions. Another contributing factor may be that the denominator for the broad-income calculation is larger, by defi nition; thus, for an identical dollar change, the estimated broad-income elasticity will be smaller than the corresponding ETI estimate. Smaller broad-income elasticities are consistent with Kopczuk's (2005) fi nding that income responses are a function of the tax base and that the greater is the availability of exemptions and deductions, the lower is the cost of responding to tax changes and, hence, the larger is the response.
CWHS Results for the 1990s
The same methodology generates estimated ETIs for the 1990s that are much smaller than those for the 1980s and not statistically signifi cant, despite a sample size of nearly 140,000 (see Table 4 ). Gruber and Saez's preferred specifi cation, which includes a ten-piece spline, yields an esti- 
59,199
Notes: This is a partial reproduction of Table 4 from Gruber and Saez (2002) .
Income Controls:
Elasticity Observations 24 Estimates throughout this section are based on 2SLS, where, as discussed in the previous section, counterfactual net-of-tax rates are used as instruments for the actual rates-since the actual rate is endogenous. Throughout the analyses, instruments in the fi rst-stage regressions show strong statistical signifi cance (both as measured by F statistics and by t statistics for the estimated coeffi cients on the counterfactual tax variables). 25 As with Gruber and Saez, when including a ten-piece spline, broad income elasticities are never statistically different from zero (at the fi ve percent level).
mated ETI of 0.20, or slightly more than half the size of my estimate for the 1980s.
Replacing the log of base-year income with a spline has little impact on the estimated ETI for the 1990s, but reduces the estimate for the 1980s by more than 40 percent (from 0.63 to 0.37). Note that controlling for changes in income inequality may be more complex for the 1990s than for the 1980s, since top incomes, while trending upward, show much greater variation in the 1990s. Although the ETI estimates are much smaller for the 1990s than for the 1980s, the corresponding estimated broad-income elasticities are slightly larger (although still not statistically different from zero). Including the spline yields an estimated broad-income elasticity for the 1990s of about 0.15, compared with 0.12 for the 1980s (see Table 3 and Table 4 ).
The ETI estimates for the different time periods suggest that mean reversion at the top of the income distribution (i.e., falling incomes) dominates the secular income trend (of rising top income shares) and that this may result in estimates that are biased in different directions depending on whether tax rates are raised or lowered. The likelihood or degree of this bias depends on the base-year income controls included in the regression. Without base-year income controls, estimates for the 1980s are much smaller-in fact, well below zero-than with controls, but, for the 1990s, the opposite is true: estimates without income controls are much larger than those with controls. Mean reversion at the top of the income distribution implies drops in income for the 1980s that are negatively correlated with the net-of-tax rate, which is rising. For the 1990s, similar drops in income are positively correlated with the net-of-tax rate, which is falling. People at the top of the income distribution have a relatively high probability of experiencing a substantial drop in income, but people with moderate incomes have only a small probability of experiencing tremendous income gains needed to push them to the top of the distribution.
CWHS Results for the Full Sample Period
Not surprisingly, the same techniques applied to the full CWHS sample (from 1979 to 2001) generally result in estimated ETIs that are smaller than those for the 1980s and larger than those for the 1990s. The specifi cation with the ten-piece spline yields an estimated ETI of 0.30, or slightly higher than the average of the estimates for the 1980s and 1990s. The specifi cation with the log of base-year income produces an estimated ETI of 0.31, which is higher than the 1990s estimate of 0.18 but is only half the corresponding 1980s estimate of 0.63. Once again, estimated broad-income elasticities are stable: 0.15 with the spline and 0.17 (and statistically signifi cant) with the log of income control.
Weighting and Sensitivity to Sample Selection
With many estimation techniques, a small number of outliers can exert a heavy infl uence on the estimated coeffi cients; in such case the estimates may not be indicative of the behavior of much of the sample. As a case in point, Slemrod (1996) fi nds evidence suggesting that just one taxpayer may have been responsible for a substantial portion of several of the estimates reported by Feldstein (1995) . That possibility seems remote when regressions are unweighted and include well over 50,000 observations. With income-weighting, however, that is not necessarily the case. With incomeweighting, large numbers of taxpayers with lower reported incomes might exert much less infl uence on the overall results than might a few very-high-income fi lers. In fact, re-estimating Tables 4-6 without using income weights dramatically low- ers the estimated ETIs for all time periods, suggesting that overall responsiveness is negligible. 26 In order to further test the sensitivity of my estimates to very infl uential observations, I exclude as many as 100 observations that most affect the income-weighted estimates.
A dfbeta test for the 1980s sample measures the infl uence of each observation on the overall ETI estimate. For each observation, the dfbeta test calculates the difference between the estimated coeffi cient with and without that observation. Taxable-income elasticities for the 1980s are re-estimated based on the specifi cation with the ten-piece spline and excluding the observations with the largest dfbetas (in absolute value). Observations are excluded not to improve the ETI estimates, but rather to test the model's sensitivity to small numbers of observations. Dropping the ten most infl uential observations reduces the estimated ETI by more than 35 percent, to 0.24. Dropping the 25 most infl uential observations further lowers the estimated ETI to 0.17, more than 50 percent below the initial estimate. Excluding the 100 most infl uential observations (0.2 percent of the sample) lowers the estimated ETI to 0.08, 77 percent lower than the initial estimate (see Table 6 ). Thus, despite the large sample size, income weighting results in estimates that are highly sensitive to just a few observations. For the most part, the most infl uential observations are taxpayers with very high taxable incomes who also report large changes in taxable income between the base year and the future year. Again note that dropping observations is likely biasing the estimates and that the purpose of this exercise is not to produce a better estimate, but to show that the overall estimates may be heavily dependent on a few observations. This result is not especially surprising because just a small slice of the CWHS sample is used to represent the segment of top income earners who are responsible for a very large share of overall income and tax revenues.
Results from the Full SOI
The analysis thus far calls into question the level of precision with which the CWHS-based taxable income responses are estimated. Despite a sample size of well over 50,000 for the 1980s, estimated ETIs are extremely sensitive to a tiny number of the most infl uential observations. Furthermore, despite a sample size of close to 140,000, estimated ETIs for the 1990s are far from statistically signifi cant. Although sample sizes are quite large, the number of really high-income fi lers is very small. This, plus income-weighting the regressions, results in coeffi cients that are driven by a small number of observations. Additionally, for the 1990s a large fraction of the observations experience no change in tax rates because the 1990 and 1993 tax acts only changed tax rates for those in the upper tax brackets. Fortunately, this shortcoming of the CWHS can be overcome by turning to the full SOI, which, as discussed in the previous section, heavily over-samples high-income fi lers.
Given the sensitivity of the CWHS estimates, it is surprising that, for the most part, estimated ETIs from the full SOI are quite similar to the CWHS estimates. 27 For the 1980s, the estimate ETI is 0.43 (versus 0.37 with the CWHS) with a t-value of over 5.2 (see Table 7 ). For the 1990s, the estimated ETI is 0.20, almost exactly the same as the CWHS estimate, but with a t-value of 3.3 (versus 1.35 with the CWHS) (see Table 8 ). For both decades combined, the estimated ETI is 0.34 (versus 0.30 with the CWHS) with a t-value of 7.5 (see Table 9 ). For broad income, the SOI-based elasticity estimate for the 1980s is much larger than the estimate from the CWHS (0.21 versus 0.12). For the 1990s, the estimates are much closer (0.13 with the full SOI and 0.15 with the CWHS). For both decades combined, the estimated broad-income elasticity is 0.23 (versus 0.15 with the CWHS), but still smaller than the corresponding ETI estimate. While the estimates (for broad income) from the CWHS are never statistically signifi cant at the fi ve-percent level, the SOI-based estimates are all statistically signifi cant at well above the one percent level.
Adding Demographics to the Model
Recall that the analysis based on the CWHS sample excluded all demographic variables except marital status. When turning to the full SOI, potentially important variables such as gender, age (as well as age squared and age cubed) and itemization status are added to the model. 28 As Table 10 shows, including demographics results in larger estimated elasticities (when using the model that includes a ten-piece spline) for the 1980s. The effect on the estimated elasticities for the 1990s is mixed; here the estimated broad-income elasticity falls, while the corresponding measure for taxable income remains essentially unchanged.
For the 1980s additional demographic variables raise the estimated ETI from 0.37 to 0.43 and the corresponding estimated elasticity for broad income from 0.18 to 0.21. For the 1990s, however, the added variables have almost no effect on the estimated ETI. For broad income, the corresponding estimated elasticity falls from 0.17 to 0.13. For the full period, the pattern of the 1980s tends to dominate. Additional demographics raise the estimated ETI, for the full period, from 0.28 to 0.34, and the estimated broad-income elasticity from 0.20 to 0.23.
In most cases, the added demographics show strong statistical significance (see Table 7 , Table 8 , and Table 9 ). Age, included as a third-order polynomial, shows strong statistical signifi cance (as measured by F-tests) for both time periods for both broad and taxable income. Itemizer status is negative and strongly significant. The effect of (the primary fi ler's) gender, on the other hand, is close to zero and not statistically signifi cant. The effect of demographics on the estimates implies that those new variables are somewhat correlated with unobserved Kopczuk (2005) makes a compelling argument that mean reversion and non-tax-related divergence in the income distribution are two separate phenomena and that it is unlikely that one variable will capture both effects. To address this, Kopczuk includes separate variables to control for each of the two different phenomena. To account for mean reversion, Kopczuk includes a function of income in the year preceding the base year. To control for divergence in the income distribution, he includes a function of the difference between current (or base-year) income and income in the preceding year.
To examine the implications of using one variable to control for both income divergence and mean reversion, I explore two specifi cations employed by Kopczuk and fi nd that using his strongest set of controls has a modest and negative effect on the estimated ETI for the 1980s, but a larger and positive effect on the esti-mate for the 1990s. In one specifi cation, I include both of the control variables (lagged income and the change in income from the previous to the current year) in log form; in the other, I include the same variables as ten-piece splines. When including the two variables in log form, the biggest change is observed for the 1980s, where the estimated ETI rises by almost 0.05 (when compared to results from the model that includes the log of base-year income) (see Table 11 ). When including the two logged variables as ten-piece splines, in place of a ten-piece spline of log income, the estimated ETI falls from 0.43 to 0.40, when compared to the corresponding estimate for the 1980s, and for the full period, the estimate is virtually unchanged. For the 1990s the impact is greater, raising the estimate from 0.20 to 0.26.
Separately Estimated Responses for State and Federal Tax Rates
The inclusion of state tax rates in the marginal rate calculation adds a source of cross-sectional variation across individuals who may be very similar in other respects (such as income). Including this cross-sectional variation may be important in identifying taxable income responses because exogenous income trends, which are known to fl uctuate from year to year and to vary greatly across the taxable income distribution, pose problems for other identifi cation strategies. Furthermore, excluding changes to state rates would likely bias the net-of-tax rate variable, thus contaminating the ETI estimates.
A caveat to including state rates is that, to some degree, state tax rates are likely endogenous because some people base their decision to live in a particular state, at least partially, on its tax system. 30 Feldstein and Wrobel (1998) contend that states are limited in their ability to redistribute income. A move toward a more progressive state tax system, it is argued, will be met by out-migration of high-paying jobs. For this state, pre-tax wages would rise (and employment would fall) in the high-skilled sector, resulting in the same level of after-tax income inequality. 31 The endogeneity of state rates is not necessarily an issue when state rates increase uniformly across the income distribution, and these increased revenues are used to provide services whose benefi ts are also widespread. It is much more likely to be relevant when states alter the progressivity of their tax system, or alter their rates uniformly without commensurate changes to government services. 32 In sum, migration in response to state tax changes is in itself a behavioral response to taxation, but one that complicates the ETI estimation process. 33 While it is not known how great the role of interstate migration and wage capitalization is when analyzing changes to state tax rates, it is possible to estimate elasticities for models that exclude variation resulting from federal rates, and for models that exclude variation resulting from state tax rates. Simply excluding one component of the overall marginal rate will likely add little insight because doing so presumes that one component of the overall marginal rate is responsible for the entire tax effect. Thus, the log change in the overall tax rate is still used as the key dependent variable, but in one specification the predicted log change in the state rate is used as an instrument (instead of the corresponding change resulting from changes to both federal and state law) and in the other the predicted log change for only the federal rate is used as an instrument. Therefore, on average the key dependent variable will be the same as before, but the variation in this variable will now be based on only one of the two components of the overall marginal tax rate.
The model that includes a ten-piece spline and uses just the federal rate as an instrument yields estimates that are very similar to those from the corresponding model that includes variation from the combination of federal and state tax rates. This is true for both broad and taxable income (see Panel 1 of Table 12 ).
Including only variation from state net-of-tax rates yields ETI estimates that are somewhat smaller than when both 30 As anecdotal evidence of that possibility, a number of high-paid celebrities have moved their primary residences from high-tax states, such as California, to low-tax states, such as Florida, Texas, and Nevada, which do not have state income taxes. The phenomenon is sometimes referred to as the "Tiger Woods Effect" (Jones, 2003) . Woods, who grew up in California and attended Stanford University, moved his primary residence from California to Florida shortly after turning professional. Woods recently remarked, "We're defi nitely residing in Florida and I don't see why we should leave-especially with zero income tax" (Harig, 2004) . 31 Analogously, transfers to low-income workers will lead to an infl ow of low-skilled workers, pushing down their pre-transfer income. 32 For example, if a state enacts a proportional increase in its tax burden, that does not result in greater or improved government services. 33 It is likely that migration is motivated by average tax rates, controlling for the level of government services, as opposed to marginal rates, which drive behavioral responses to federal rate changes (or in situations where migration is prohibitively expensive).
federal and state or only federal rate changes are included (see Panel 2 of Table  12 ). The estimated ETI with only variation from state rates is 0.34 for the 1980s. The estimated ETI is just 0.11 for the 1990s and 0.23 for the full period. For broad income, the estimated elasticity is much larger for the 1980s when including only variation in state rates (0.37 versus 0.21 when both state and federal rates are included). For the 1990s, the estimated broad income elasticity (0.08) is slightly smaller than the earlier estimate and much smaller than the estimate for the 1980s. For the full period, the estimated broad-income elasticity is about the same as when only variation in federal rates is included or when both state and federal rates are included.
Permanent versus Transitory Responses
While the model is designed to capture permanent rather than transitory responses, the degree to which is does this is open to question. Focusing on changes in behavior over three-year intervals is intended to isolate permanent responses. But that comparison may not remove transitory influences from the elasticity estimates. Many of the years in both the 1980s and1990s are likely to include some transitory behavior, in part because of multiyear phase-in periods. Thus, comparing observations three years apart is unlikely to avoid transitory fl uctuations. If those transitory fl uctuations severely contaminate measurement of the permanent responses, differences in ETI estimates for the two periods may result simply from noise. To test this possibility, the ETI is re-estimated after excluding all paired observations that include years 1981, 1982, 1986, 1987, 1993, 1994 and 2001 . For the full time period, the overall estimated ETI is 0.30 (versus 0.34 when no years are dropped) and strongly signifi cant. The corresponding estimated ETI is 0.36 for the 1980s and 0.15 for the 1990s. The fact that the estimates are all a little smaller than the corresponding estimates that do not exclude any years suggests that the overall estimates may contain both a permanent plus a small transitory component. However, this is far from conclusive-especially since the 1980s estimate is no longer statistically signifi cant (see Table 13 ).
Why Might Estimates for the 1980s and 1990s Differ?
Three competing interpretations might explain the differences between the results from the 1980s and the 1990s: 1. The model does a good job of explaining overall behavior for both the 1980s and the 1990s, but differences in policy and economic factors caused the ETI to fall between the two periods. That hypothesis is consistent with the view of Slemrod and Kopczuk (2002) , who argue that the ETI is not a structural parameter and is a function of more than preferences. If the different estimates are due solely to changes in the base, then an estimate for the 1990s (or any other period) can be imputed from Kopczuk's estimated coefficients and a measure of the tax base. 34 Kopczuk's measure of the tax base, which is intended to proxy the cost of shifting income from inside to outside the tax base, has been relatively constant post-TRA 86. Inserting the tax base for the 1990s into his estimated equations suggests that the ETI should be two to four percentage points lower in the 1990s than it was pre-1986. That would explain 14 to 29 percent of the difference between my estimates for the 1980s and 1990s. Of couse, Kopczuk's measure is an imperfect proxy for the cost of shielding income from taxation. It is possible that a better measure would explain more of the difference (or possibly less). 35 2. The model is misspecifi ed and does a poor job of isolating the response of taxable income to tax rate changes in either period-even when employing separate controls for mean reversion and non-tax-related divergence in the income distribution. During the 1980s, for example, reported taxable incomes were rising, and the share of taxable income reported by the top of the income distribution was growing rapidly. At the same time, marginal tax rates were falling, with the largest reductions at the high end of the income distribution. Thus, the larger estimated ETIs for the 1980s might occur not because the true response was greater, but because the model fails to control fully for the correlation between non-tax-related growth in income (especially at the top of the distribution) and falling tax rates. In the 1990s, the correlation between tax rates and income was reversed: The trend in income at the high end continued, and marginal tax rates were increasing as a result of the Omnibus Budget Reconciliation Acts of 1990 and 1993. For the 1990s, the failure to control fully for that correlation biases estimated ETIs downward, the opposite of the upward bias for the 1980s. Lending credence to that interpretation is the fact that the rate cuts of the 1990s applied only to upper-income groups, which are usually more responsive to tax Notes: Estimates are based on Statistics of Income data. Estimates are from 2SLS regressions and include a 10-Piece Spline of ln(Income). The income range is $10,000 and above. Regressions are weighted by the inverse of sampling probabilities and by income (see the third section). Robust standard errors (clustered by individual) are in parentheses. Coeffi cients other than the elasticities are suppressed. 34 Kopczuk's measure of the tax base is the share of income subject to tax-i.e., taxable income (plus certain deductions and exclusions that are not affected by behavior) divided by total income. His model includes two separate explanatory variables that are functions of the marginal tax rate. One is the net-of-tax rate; the other is one minus the tax base (share) interacted with the net-of-tax rate. 35 Another interpretation in support of the model is that people simply respond differently to rate cuts than they do to rate increases.
rates than are other groups. Thus, it is somewhat surprising that the estimated ETI is lower, rather than higher, for the 1990s. 3. The model and data may fail to capture some potentially important types of income shifting. For example, the shifting of income between the corporate and individual base is often not observed. Incentives for this type of shifting were more prevalent for the 1980s than for the 1990s. The mostly unobserved shifting of income from subchapter C to subchapter S corporations following TRA 86 likely played a large role in biasing some of the early ETI estimates for TRA 86 (see Slemrod, 1996) . Additionally, Saez (2004) attributes much of the income increase at the very top of the income distribution following ERTA 1981 to a surge in income from subchapter S corporations. This income surge could have arisen from a number of sources, including: tax-induced changes in real economic activity; the shifting of income from subchapter C to subchapter S corporations; and an exogenous (non-tax-related) change in economic activity. The potential measurement problems created from income shifting between subchapter C and S, as well as the possibility of not fully accounting for non-taxrelated changes in economic activity (that affect subchapter S income) are mitigated by excluding subchapter S income from the analysis. It is still possible that better accounting of income shifting between corporate and individual bases-shifting between subchapters S and C is just one piece of the puzzle-could help explain why the estimates for the two decades are different.
Estimates for High-Income Filers from the Full SOI
A number of studies have found that estimated ETIs vary greatly by income, and that overall responses may be driven by high-income fi lers. While comparing dollar-weighted and person-weighted estimates (which are generally much smaller) also suggests this, the possibility is explored further by using the full SOI to generate ETI estimates that apply specifically to high-income fi lers. Table 14 presents income-weighted ETI estimates for the 1980s, 1990s, and for both decades combined after excluding those with less than $100,000 of base-year broad income. With that income restriction, the 1980s and 1990s estimates are very similar to the full-sample SOI estimates for the respective periods. For both decades combined, though, the estimated ETI is 0.44 (versus 0.34 for the sample without the higher-income restriction), which is actually larger than either the 1980s or 1990s estimate. 36 Note that restricting the sample to those with incomes over $100,000 alters a potentially important source for identifi cation. That is, the exclusion reduces degree of cross-sectional variation in tax Estimates are based on the specifi cation with a 10-piece spline. Regressions are weighted by the inverse of sampling probabilities and by income (see the third section). Robust standard errors (clustered by individual) are in parenthesis. 36 The estimate for the 1980s (for those with income over $100,000) is 0.43. For comparison, Gruber and Saez, using the CWHS, reported an estimated ETI of 0.57 when making this same restriction to the sample.
